Photic regulation of c-fos expression in neural components governing the entrainment of circadian rhythms.
The rapid and transient induction of the proto-oncogene c-fos in mature neurons within the brain occurs in response to a variety of extracellular stimuli. To determine whether lighting conditions influence c-fos gene expression in the primary neural structures mediating the photoentrainment and generation of mammalian circadian rhythms, the expression of the c-fos protein (Fos) and related proteins in the retina and suprachiasmatic nuclei (SCN) of the anterior hypothalamus was examined immunohistochemically in rats exposed to a light-dark cycle of 12 h of light and 12 h of darkness (LD 12:12), constant light (LL), or constant dark (DD). The retina exhibited clear light-dark differences in the expression of Fos protein(s), such that immunopositive nuclei were readily evident during exposure to light (i.e., during the day of diurnal lighting or in LL), but were absent during exposure to darkness. In the SCN, the distribution of Fos immunoreactivity within specific subfields was differentially affected by photic conditions. Following exposure to light, a dense population of Fos-immunopositive cells was found in close association with the immunohistochemically distinct cell and fiber populations distinguishing the ventrolateral subfield of the SCN. In dark-exposed animals, Fos-immuno-reactive profiles were distributed throughout the SCN in areas coextensive with the immunohistochemical localization of peptidergic neural elements in both the ventrolateral and dorsomedial subfields. As a consequence of this light-dark difference in the distribution of Fos immunoreactivity, the density of labeled cells was increased within the ventrolateral SCN, but was decreased within the dorsomedial subfield, as a result of exposure to light versus darkness.(ABSTRACT TRUNCATED AT 250 WORDS)